Inhalation of nebulized antibiotics is associated with respiratory distress in some patients but the effect on the airways has not been studied. Ventilatory function was studied immediately before and 20 minutes after inhalation in patients having chronic lung disease, who were being treated with inhaled antibiotics. Kanamycin was associated with minor changes in ventilatory function but polymyxin (5 to 10 mg) was associated with significant deterioration in function. The possible harmful effect on the airways should be considered when medication is given by aerosol.
Inhalation of nebulized antibiotics is associated with respiratory distress in some patients but the effect on the airways has not been studied. Ventilatory function was studied immediately before and 20 minutes after inhalation in patients having chronic lung disease, who were being treated with inhaled antibiotics. Kanamycin was associated with minor changes in ventilatory function but polymyxin (5 to 10 mg) was associated with significant deterioration in function. The possible harmful effect on the airways should be considered when medication is given by aerosol.
I
nhalation of aerosolized antibiotics is reported to be a safe and effective means for the treatment of respiratory infection^.'.^ In addition, inhalation therapy may have specific advantages over other methods of administration of the antibiotic particularly if therapeutic levels of the antibiotic may be achieved within the airways and lung tissue without causing deterioration in lung function. Furthermore, if this can be achieved without significant blood levels of the antibiotic the toxic effects of these agents on other organs might be a~o i d e d . ~ We had observed that some had considerable increase in dyspnea during inhalation of antibiotics. In order to determine if this syrnptomatic change was associated with a deterioration in airway mechanics detectable by simple ventilatory studies, several patients were studied before and after inhalation.
Ventilation was studied in 14 consecutive patients with chronic lung disease who were receiving intermittent inhalation therapy with nebulized solution of either polymyxin or kanam~cin as part of their treatment while in the hospital. Informed consent was obtained from the patient's physician who had initiated the therapy (not us) and the patient. Each patient had received at least one treatment prior to being seen by us. The indication for therapy was determined independently by the attending physician. In all instances the indications for the use of polymyxin or karamycin included chronic lung disease, purulent sputum and a bacteriologically Seven of these patients received a ten-minute nebulization of kanamycin (250 mg dissolved in 3 ml saline solution). Seven other patients received polymyxin in saline solution for ten minutes ( 5 to 10 mg per 3 ml). This is considerably less than the dose recommended (2.5 mg per kilogram of body weight in divided doses) in the literature accompanying the antibiotic although it is stated that an initial test dose of 5 mg per milliliter or less be given and that inhalation of 1 to 2 ml of solution of 1 to 10 mg per milliliter, four to six times daily has given good results. We found that doses larger than this given without a bronchodilating drug resulted in fatigue, dyspnea and wheezing which precluded completion of the study in some patients.
To determine that our technique was repeatable, four normal subjects were studied before and after a 30 minute interval without nebulization and nine normal subjects were studied before and after inhalation of 0.15M NaCl solution (saline). In addition, four patients were studied before and after nebulized saline.
The aerosol was delivered under pressure from a Bird Mark VII ventilator. Prior to the study all patients had been instructed in the use of intermittent positive pressure breathing (IPPB). Each patient was instructed and observed during the treatment period by a therapist to determine that passive inspirations were used. Ventilatory studies were then completed on each patient and the results calculated without knowledge of which medication was being given. Lung volumes and dynamic lung volrlmes were measured using a Godart Pulmonet. Functional residual capacity was measured by helium dilution technique. A Wright peak flow meter was used for peak expiratory flow rate. Studies were done immediately before and 20 minutes after inhalation. This period was chosen empirically because it was found that some patients were unable to start the second function tests prior to this time due to dyspnea. The acute effects of shorter duration may have been missed by this expediency. RESULTS AND DISCUSSION Inhalation of polymyxin was associated with a reduction in vital capacity and air flow in the patient studies (Table 1 ). The change in vital capacity, forced expiratory volumes and maximum voluntary ventilation was sufficient to show statistical significance at the 5 percent level with the use of paired analysis. The maximum mid-expiratory flow was decreased in all seven patients (P<0.01) although paired analysis showed no significance.
VENT1 LATORY EFFECTS OF AEROSOLIZED KANAMYCI N AND POLYMYXI N
These changes might have been due to a direct effect of the drug on .the respiratory tract or indirectly through polymyxin absorbed into the blood. The changes could also be caused by the effects of therapy apart from the drug administered or be due to variation in measurement.
The studies with normal controls (Table 2) show that variation in technique or measurements would not account for the changes seen after inhalation of antibiotics. Ventilatory measurements on normal controls after receiving nebulized saline closely correspond to the measurements prior to treatment. Patient controls show more variation than normals but neither group showed statistically significant changes. The question then is whether the changes seen after polymyxin are due to polymyxin or to the effect of the procedure on this group of patients. The ventilatory studies in the group of patients receiving kanamycin showed little change following therapy. Although the FEVI decrease appeared physiologically insignificant in each patient, the group change was statistically significant by paired analysis. Otherwise kanamycin was not associated with altered ventilatory function. 
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This result in combination with the patient control group suggests that the altered ventilation associated with polymyxin inhalation might be related to the polymyxin rather than the procedure itself.
Comparisons of the mean percentage changes are seen in Figure 1 . The figure emphasizes the changes which occurred. It can be seen that polymyxin is associated with a change of approximately 20 percent in the measurements of ventilation whereas kanamycin is associated with changes similar to those seen in normal controls inhaling saline solution.
The volume change in the vital capacity, forced expiratory volume, and the maximum voluntary ventilation associated with polymyxin inhalation was significantly different from the change with kanamycin inhalation. This remains significant for vital capacity and forced expiratory volume when expressed as percentage change from the value prior to inhalation (Fig 1 ) .
We conclude from this that both kanamycin and polymyxin may be associated with considerable effect on ventilation in individual patients. Polymyxin is associated with a deterioration of ventilatory function in all patients studied at a dosage considerably reduced from the maximum amount
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+ recommended. The changes suggest airway obstruction to flow which is consistent with the clinical observation that the symptoms may be avoided by adding a bronchodilator to the aerosol. In earlier studies larger amounts of polymyxin resulted in acute dyspnea for which the study was terminated.
The dyspnea appeared to respond to isoproterenol inhalation. This suggests that the change in airway mechanics associated ,with polymyxin results from a local effect but other explanations such as a neural effect have not been excluded. Indeed dyspnea and wheezing occurred in one patient (not included above) with intramuscular injection of polymyxin. Pre-injection and post-injection ventilatory studies showed changes similar to those described above but since this patient was not challenged with placebo, no conclusion can be reached. Apparently polymyxin inhalation aggravates the uneven flow patterns of diseased lungs. If we postulate that the effect would be most noted in diseased areas of the lung this would result in preferential distribution of polymyxin to the more normal areas of the lung. Such an effect would be expected to diminish the therapeutic value to the patient unless other presently unknown characteristics were present to offset this difficulty. Inhaled polymyxin is well absorbed into the systemic circulation4s5 but the concentration in lung tissue following inhalation apparently has not been studied. It is known to be effective in preventing the implantation of Pseudomonas into the trachea following tracheostomy but this function is not dependent on nebulization of the antibioti~.~ On the other hand kanamycin has specific advantages by aerosol. It is poorly absorbed into the systemic circulation which results in a decreased possibility of auditory and renal toxi~ity.~,' With repeated nebulization, a high and accumulative antibiotic level occurs in lung tissue.' This study suggests that although kanamycin is associated with a variable airway response, it generally has little effect on ventilatory function as measured in this study and the effect appears to be indistinguishable from that of saline aerosol given to normal patients. Insofar as its effect on the airway is concerned it would be an excellent therapeutic agent by aerosol.
The results of this and previous studies suggests that considerable specific investigation is necessary prior to introducing a therapeutic agent for inhalation. The effect on ventilation, the distribution of aerosol in the lung, the concentration in lung tissue and absorption into the blood in normal and diseased patients would assist in determining if any therapeutic advantage might be derived from this type of therapy compared to other methods of administration of an antibiotic. This study suggests that inhalation of polymyxin may have definite deleterious effects on ventilation, which would be of considerable importance in most patients for whom the therapy would be prescribed.
Plume Hunters and the Snowy Egret
In less enlightened days, the snowy egret was slaughtered by the tens of thousands to provide plumes or aigrettes of the millinery trade. The common egret is the symbol of the National Audubon Society which secured the passage of the bill that outlawed the trade in plumes. In 1903 hunters were offered thirty-two dollars an ounce of plumes of these handsome birds. One source alone, the London Commercial Sales Rooms, sold 1608 packages of egret plumes in 1902. It was estimated that the average weight of a "package" was thirty ounces, which makes a total of 48,240 ounces. Since the plumes of four birds were required to make an ounce, on the average, this means that 192,960 egrets were killed to provide one year's supply of plumes for a single auction house.
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